Introduction
Sometimes the past has to be recalled for the present to be vindicated; this is the case with cancer of the prostate (CaP). I shall comment and enlarge upon some aspects of this pathology, which has reawakened the interest of European urologists after 30 years. The publications by Walsh et al. e.g. [l] . on radical prostatectomy using the nerve-sparing procedure, have indeed had an influence, and although both the anatomical descriptions and the idea of sparing these nerve formations are not original to these authors and, oncologically speaking, are debatable, their merit in promoting radical prostatectomy should be acknowledged.
Today, as in the past, there are two therapeutic strategies for CaP: one aims to cure the locali2ed process, the other to control the disseminated disease. The therapeutic option for curing the localized disease is still radical prostatectomy, although radiotherapy is also used in some patients with localized CaP.
Historic events
There are four milestones in the 90-year history of research into CaP; in 1905, when Young, the undisputed master of prostatoperineal surgery, ushered in the age of radical surgery via the perineum [2] ; in 1941, with Huggins and Hodges [3] and their important discovery of endocrine therapy: in 1944, with the research of S.
Gil Vernet [4] into the origin and development of CaP and his contribution to the knowledge of prostate pathology and surgery, as well as his original description of the musculature and innervation of the pelvic urogenital Anatomo-pathological concepts Today, the division of the prostate gland proposed by S. Gil Vernet in 1953 is universally accepted; it establishes three major segments, the cranial gland, the caudal gland and the intermediate and transitional gland ( Fig. 1 ) [8, 9] . Universally accepted also is that the cancer is palhogenically independent of adenoma, because it has a different topographical and embryological origin. Adenoma originates and develops in the cranial prostate, whereas cancer arises in the caudal prostate. This difference is explained by the distinct embryological origin of the two pathologies. According to S. Gil Vernet, the cranial prostate, bladder neck and trigone originate in the mesoderm, while the caudal prostate originates in the ectoderm. These two regions react in different ways to physiological stimuli [10, 11] .
Cancer may originate in a normal prostate and it then constitutes the so-called primary cancer of the prostate, of exceptional presentation, but in most cases the cancer coexists with a pre-existing benign hyperplasia. The cancer arises in the prostate gland, properly speaking, totally separate from the co-existing benign hyperplasia; the opposite never occurs.
In some cases, the cancerous focus is single, but most frequently several independent foci are observed, the location of which varies. They may originate anywhere in the gland, but mostly appear in the superficial peripheral portion adjacent to the prostatic capsule, either in the posterior or lateral lobules. Another favourite site is the internal aspect of the lateral lobule adjacent to the adenoma, that is, in the intermediate or transitional prostate (Fig. 2 ).
These multifocal tumours are independent of each other, possibly appearing asynchronously, and may have different structures, with zones at different stages, and independent phases of latency and growth. Furthermore, they may spread in different ways and metastasize to different sites and at different times.
In 1944, S. Gil Vernet introduced various modifications in the light of new anatomical knowledge, describing the neurovascular formations that run along the lateral portions of the prostate; these formations emanate from the hypogastric plexus and are responsible for the innervation of the external sphincter of the urethra and also contain the erector nerves [4] . In 1953, the same author published his research into the connective stroma, vessels and nerves of the prostatic region, reporting: 'In radical subcapsular prostatectomy, when I have respected the nerve columns situated on the Penetration of the capsule is the most common route of dissemination; it is 'the natural history' in the propagation of this tumour. When the CaP reaches the intraprostatic nerves, it advances in their sheaths and, through the perineural spaces, penetrates the capsula vera. The dissemination of CaP through the perineural space is well known and is observed in 85% of all cases, including small tumours. For many years the "perineural lymphatic' spread of CaP has been accepted, but it has now been shown clearly that there are no lymphatics in the perineural spaces: there is only interstitial plasma and collagen libres ( of entry of the prostatic nerves. They reported that the capsule was penetrated in half of their patients with stage B cancer and found that in half of these dissemination had occurred through the perineural spaces.
After lying dormant for several years, the controversy surrounding the innervation of the external sphincter is. with the resurgence of radical prostatectomy, once again a topical issue because of the problem of urinary incontinence in operated patients, just as it had been in the past.
As a result of his investigations, S. Gil Vernet presented a new scheme of innervation, in which the pudendal nerve plays no part in the Innervation of the membranous urethra and its external sphincter. The bladder, the bladder neck and the membranous urethra, with the external sphincter, are fully innervated by the hypogastric plexus, to the exclusion of the pudendal nerve. The author made special reference to the fact that; As well as parasympathetic fibres, the erector nerves contain somatic fibres, probably destined for the external sphincter muscle.' [15] (Figs 7 and 8 ).
Many authors have supported S. Gil Vernet's hypothesis [9, 10] that the striated sphincter does not receive its innervation through the pudendal nerve, but from the hypogastric plexus, and that through it, some somatic fibres from the sacral core of the pudendal reach the external sphincter uninterrupted in the neurones of the hypogastric plexus [16] [17] [18] [19] . Similar work is that by Koyanagui et al. who showed that after radical prostatectomy, the urethral sphincter mechanism is more influenced by the autonomic system from the hypogastric plexus than by the somatic system [20] .
S. Gil Vernet's findings have been confirmed by recent work on the ontogeny of the hypogastric plexus and its relationship with the genitourinary organs. Arango-Toro and Domenech-Mateu [21] , using three human embryos of 19. 25 and 30 mm in length VC. described a nerve branch originating from the main trunk of the internal Learmont's classical scheme, according to which the external sphincter is innervated exclusively by the pudendal nerve, and to acknowledge that the innervation of the external sphincter has not been fully elucidated, as both the autonomic and the somatic innervation of the sphincter area are damaged in this surgery [22] .
What is clear, from the standpoint of surgical anatomy, is that in the course of radical prostatectomy, whether this be retrograde or anterograde, the internal pudendal nerve and its branches cannot be damaged, as both the deep and the superficial perineal nerve pass beneath the urogenital diaphragm, while the prostate lies above it and the membranous urethra is within the walls of the diaphragm [23] . lary nucleus of the pudendal (Onuf's nucleus), the destination of which is the striated muscle of the external sphincter [24] .
Surgical considerations
The surgical strategy for CaP should necessarily follow two basic principles of oncological surgery; early ligation of the pedicle before any manipulation, to prevent dissemination of the neoplasia, and resection of the organ together with its covering, with a surgical safety-margin, a concept which is accepted universally.
Prior hormone therapy is useful when given for voluminous adenomas and makes the operation less difficult, but it must be emphasisized that radial propagation of the tumour may go unnoticed by the surgeon. In practice, it is common for thie surgeon to limit lympliadenectomy to the external and internal iliac nodes, which is insufficient and incorrect because the cancer is known to become established preferentially in the peripheral caudal area of the prostate, and that the ducts in this area drain into the lateral sacral lymphatics and those of the promontory. Thus, a 'complete' staging lymphadenectomy should include these nodes and also a small one which lies against the hypogastric plexus.
Frozen sections of all these ganglia should be examined and if they prove to be negative, then radical prostatectomy is performed.
The perineal route for radical prostatectomy (Young ] PROSTATE CANCER: ANATOMICAL AND SURGICAL CONSIDERATIONS 167 developed to raise the urogenital diaphragm and draw the membranous urethra towards the surgeon, providing excellent exposure and allowing urinary continuity to be re-established with precision and with no risk of damaging the external sphincter mechanism [28] . The anatomical principles underlying the manoeuvre are that the external sphincter has no siceletal attachment, as S. Gil Vernet showed, that the striated sphincter is not integrated with the membranous urethra but covers it. and that there is a cleavage between these formations, allowing the urethra to move 1.5 cm inside the surrounding external sphincter [24] .
Once the prostate has been resected, a 14 F Foley catheter is inserted into the urethra. When this emerges into the pelvic cavity, a suture is passed through the holes in its tip {Fig. 9a). The catheter is withdrawn until its tip disappears and the balloon, which is placed at the level of the bottom of the bulbar sac, is filled with 3-4 mL (Fig. 9b) . The suture is then pulled toward the surgeon and when the balloon is positioned on the deep transverse muscle, it raises the urogenital diaphragm, thus causing the membranous urethra to protrude with eversión of its edges (Fig. 9c) . Now the urethra can be sutured without including the fibres of the external sphincter. The needle should take up the mucosa, the layer of elastic connective tissue that encircles it and the layer of smooth muscle fibres or smooth sphincter, but not the striated sphincter.
The overall thickness of these structures is 1.5-2 mm. This manoeuvre makes it easier to place each suture carefully and accurately, as though a vascular anastomosis were being performed, at a prudent distance from the edge, symmetrically, and with enough space between the sutures to prevent ischaemia. No more than six sutures (5/0 polyglactin. the needle proportional to the suture) should be placed, ensuring continuity without tension between the urethral and vesical mucosa. It is pointless and also dangerous to place more than six sutures or use a thicker suture, because there is a possibility of tearing and therefore a greater risk of stenosis or fistula. The anatomical and functional result depends on the quality of the anastomosis.
Conclusions
There is still a paucity of knowledge of the history of the prostate gland in the English literature. The guidelines and strategies remain as they were half a century ago, except for some modifications or variations based on the ingenuity of a few distinguished predecessors. In 1944, Salvador Gil Vernet proposed that the nerve formations be conserved to prevent urinary incontinence and 40 years later, Walsh proposed the same to prevent erectile impotence.
The information provided by the work of Villers and Stamey re-opens the debate on the preservation of the nerve bundles. This is currently of great surgical importance, for there are proposals to preserve the cavernosal nerves, which indicates a compromise in the total extirpation of CaP. Even so. it is worth asking whether sparing these nerve formations is necessary or desirable to maintain urinary continence and/or erection in some carefully selected patients with stage B1 disease. Fig. 9 . a, b. c, Radical prostatectomy. Re-establishment of urinary continuity by tiie manoeuvre for raising tlie urogenital diaphragm [28] .
